The following materials were used as received without further purification: Ectoine (purity > 99%) from Biotop (Germany), high purified water for chromatography (Lichrosolv) and deuterium oxide (Magnisolv 99.96% for NMR) from Merck (Germany), and NaCl from Sigma-Aldrich (Germany). The solutes were weighted within the cuvette on a Sartorius balance A200S and 1 mL purified water was added to obtain the correct molality. For the combined measurements of ectoine and NaCl, the NaCl was weighted separately and added 1 Electronic Supplementary Material (ESI) for Physical
to the solution.
Confocal Raman measurements were carried out using a confocal Raman microscope (Witec alpha300R) equiped with a 20x Zeiss EX Epiplan DIC objective (working distance 3mm, numerical aperture 0.4), an Excelsior double diode laser (wavelength 488nm, power 29.9mW), spectrometer UHTS-300-VIS (grid of 1800 gratings/mm) and thermoelectrical cooled CCD-camera Andor DV-401A-BV-532 (at -62• C). Laserpower was checked by Coherent Lasercheck device and temperature by an Extech RH520. Directly before the Raman measurements the cuvettes with solutions were vortexed for 20s. The spectra were recorded with an integration time of 5s and 10 accumulations each. Incident light was linear polarized. The temperature during the measurement was 26± 2• C. Measurements were taken in random order to avoid systematical errors originating from sources as unstable laser power or temperature change. After the measurement spectra were background subtracted within Witec Project 2.08 software using a polynomial of first order and noise threshold of zero. To compare Raman intensities, the frequency dependence of the spectra has to be taken into account.
1 Therefore all spectra were scaled by the equation given by McCreery 2 to account for the intensity dependence on vibrational frequency (ν vib ):
with I Raman as Raman intensity, ν 0 as wavenumber of the exciting laser and ν vib as vibrational wavenumber. Following this the spectra were normalized with respect to the area of the OH(OD) stretching region. This included the fitting procedure with fityk software 3 using fixed peaks and a Levenberg-Marquardt algorithm. The spectral range used for fitting of the H 2 O spectra was limited to 3060-3700cm −1 to exclude the ectoine contribution. The D 2 O system was included in this work as the spectra are related to the H2O spectra solely through a reduce-mass factor. Since there is no overlap exists with the ectoine features the fitting was performed within the full range of the DO stretching of 2100-2800cm −1 range.
2
The fitting residuals were below 3% for all spectra.
Simulation Details
In order to obtain valid first hydration shell configurations around ectoine for the electronic DFT calculations, we performed MD simulations with the software package GROMACS 4.5. water. In both cases heavy water was used.
